Final exam 04 April 2016 by Mingione, Emanuele





1. Compute the following limit
lim
x→+∞
x3 + 2x+ x














3. Consider the function f(x) =
2x2
x2 + 1
, find its domain, sign, limits, asymptotes, maxima, minima, in-
flection points and sketch the graph.
4. Compute the following definite integral ∫ pi
0
sinx cosx dx
5. Using the inverse matrix method, solve the following linear system
x+ z = 0
x+ 2y + z = 2
x− y = 1





7. Consider the function
f(x, y) = xy + y2 − 3x+ 2x2 − 1.
Compute its gradient, Hessian matrix and classify its critical points.
8. Consider the functions
f(x, y) = x+ y , g(x, y) = x2 + y2 − 1 .
Use the method of Lagrange Multipliers to find the maximum of f(x, y) subject to the constraint
g(x, y) = 0.
9. Consider the discrete probability space of a fair dice (with 6 faces) roll.
a) Let us denote by A the event ”the result is a divisor of 4” and B the event ”the result is a prime
number”. Are A and B independent events? Justify the answer.
b) Compute the expected value and the variance of the random variable f = (1, 4,−1, 2, 0, 1).





a) Compute the probability to have 4 successes.
b) Compute the expected value and the variance of X.
c) Find a value δ > 0 such that
P
(∣∣∣∣X6 − 14
∣∣∣∣ ≥ δ) ≤ 10−2
justify your answer.
